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(57) 

U<fc 0B«&££igU 1 3*#fiU n 

3E*»OTK*'S' : fir* , ^3> t ^-f4*-eP S Ail 7 £2 
@U «Jg«PSA»l TCftttti, ^jhB#(iP S A 

iftS «r &T $ * , 1*1 \tm S * r *S1t *' * iSJS 



SI 




(2) 



$2002-20102 



[IS** 1 ] Ktt&fbkXottft&*K£i-«l»HB 

sat, 

ssicffigsj-r £p s Agpt, 

±E»«t«*«U, J*W«7K*i:^«4:*«i|&L-C)!*« 

«)5 s ^tSJT% »****3f^l±±EPSA»* 
aiBL±IEIiWi«MI**Uft»Lr«M***, ±E*** 

t^^Lt*>f)±iep s A«»::tti&*iii*&LEtfe 

[R#2U] ±|ERWta5*«. KfUKfbkXC^Mtt 

KaLT|jt*i-**j6KaB»-e*4il*3[l -St** 3 
Wit* i «i;f5|S<757K^sait^g<7)*Hiij^ffio 
[w*«5] ±iepsa»* 
if K-r -s issc * *-r ^ at** i - m$a 4 <o o 

*>, Wit* l JRt-E*o**»jta«<75iBtt^ft 0 
[ft** 7] fflfftjKffc**<0«E*fl-*Bft*1--5«i«Effi 

±£Stffi[ff -emit $ it fe«c ihsh k*^ tc * so a x 
RSBi:, 

SKIMM"* P S ASGi:. 



JtEP SAS&£#ihU ±.3Hfx$£m£<Ofrmttlfx 
liRP S ASC*2d L±E»«*R*«t-ft»Ur*R«S 

ttems * h mm $ *i # * * o«*»k & f&r $ 

l=tt»U 

-g-coiL ±EH*«t«**«-03gfCOtt»4:fltihL, ±E 
KJe*l*JO iME*«ftT L tz <r> *> ±E*Sf * ffih 

[»**8] ±E*5*t«**l±, *£*HRifeUflfci»$*L 

* fit** 7 Ett<OTK*» a»« Wflf jh*S» 

ffl * ma l tz co *, , ±emfnw k*^ * co mMft z 

* 8 E*o*as»ia*«oflfih*So 

[0 0 0 1 ] 
[0 0 0 2 ] 

*<b»ffi»ftS:ffOo Cco^tCt*), tt*0*fl:*l* 

L*L4:**e>, Cco^co^c*t LTIi, M3f**>^ 

^K'iiii^ ma S o i , if 7, * 

^ coK •) # « •C*o^iJE'C t> i> tz tb , feBK- * 
/hHI6B 

^*->^4-t*^!S®-e#^v^^-t#x.<bit, ? c,tz* 

^ a i nm.m<r> 077 * f sti s itr v & t'copjis 

[0 0 0 3] iii, «»&fbk*<Dttl&*#iLLfc*> 
%X-m.^-ti>^^^x.hfii, 0 L*L4'*<b, ^co^- 

KRSCcojDSfeli, /<-f-co-(£ffl^-)&6t;T-*)4* 5 \ °rm 
50 tt*-^»ft*«ftT-r4 4:«S*t*«fltjh LT LiU^iB 
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[0 0 0 4] 

fi6*ii* t * * \z 4 S O -C, 7jc£S3£it t- ±5 v > 
tgf*' > ^^tR^*' > ^ 4" f «7> *' > ^ t L 4 ^ 

g * ^ - x 75«/F-£>5 i:i;5ti()gf(03>/^h f fc^U. 
[0 0 0 5] 

SB**** ** x * O — BMfcJfc* £ ~ »f fc** iJ X ifijcjR 
fc*9R*#^*W*eJS*5!fU«»i--&PSA«i:, * 

[0 0 0 6] R*5 2ieiS<7)|&§q(±, _tiE2fXfeJ&t£cO 

# * l±±K P S A » 4: if H L ±1 mm&MM K. ftift L T 
&tt S * , ±8 EtK^-S-* # X L T frh ±K P S A 

[0007] w#«3Kisoi&9i(i, ±e*«*** 

[0 0 0 8] S}*Jl 4 fe« OftWIi, ±IEKBfE«*«, flit 
[0 0 0 9] ff*5 5IE|Sco|&^l±, ±fEPSA8&7&"b 



(3) ^^2 0 0 2 -2 0 1 0 2 

[ooio] m#8 6 8e*o*ip!M\ ±.tz*.mftmi&Pi 

<0««K**Sr, *aSStttffl**t LT±E*aSK«» 

[0 0 1 1] St*JS7fE5i£co#§f|H(±, 8K#£fbJt*01S 
jptft*f!? u £ to * r K1" 4 c 

sb sr an*-*- 4 mmmm t * m *. fc*«sit8«o«fjh 

TjftUJsv^T, ±IEP S A3&£fiSjhU iL%Lif^mk 
#*(i»P S AgC£3flU L±E»«***85U 

fco *, ±IE7K^8di^g * flf jhi" 4 TK^iSiS^gofffiii 

[0 0 12] Sf*«8fE»Scof&f33(±, ±fEiS^g7)c^ 
14, «ft-*}fe(Cfti»5*i.4»*^7E«0*«»ai6« 

[0013] Hr#g9fg«tottgMu iaaw*** 1 , n 

4ffi*« 7 i fci±W*JB 8 C«OTK*«iS«*oflfih^ 
[0 0 14] 

Cv»TUiWi-4o HI 14, *|£WO-*itO^®^#«5 

x, lpg, jtTvi, ^ 9 s-imt'&mftt-tmmm 
h a ??-f-i ni, UTturxzfcmismm (m%«) 1 2 
z> a ititmMui 2t-i±, Effitsi 1 \za vmmztit: 

50 [0 0 15] 7K^-fttt«fc LTI±, -yyjl'-t'jrf 



\ 
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iUfo i v- M ii ^ T ;u 5 ± £ t'eimmzmft S«NiM 

0 xmrnttzitcoMo x!&m&t'tfmifhtiz> 0 isee 
* f ±fiS:$tt^o -e^S)Sias<±, 300-4001:?* 

T-(4, 0IJx.(4\ H2 S + ZnO=ZnS+H2 0<OjRj£ 

mi:***, as. «*uiBUts**^ra-et iv» 0 w 

[0 0 16] -<07jcf5jK5fcK»l 3(4, MMZtitz^Iti 
if * izfcitciiifcBMZmnL, S <b (-&««&*&« 

ii-fSo -OtK^&KSC 1 3 !-(4, ;u-r--5Af fc(4 
- y ^ ;P ir"07C^ * T 5 ±, v 'J * 4 fOS-fclcffi 

C. H, +nH, 0^nCO+ (n+m/2) H 2 

(1) 

CO+3H, < — ►CH* +H, O (2) 

CO + H2 0<— »CO, +H» (3) 

[0017] ft Hit *a&ta«» 1 3 osicn 

1 3 l*IUI*I^$tiTv^-ci 4 < , Sf>l:ii, giftttcojiS 
^»XMnK'§f^ t*T- <f> 4 v^ 0 Mflft&ttffi 1 4 0#> 

»Lfctt«t*«ffl</»e>*ta 0 1 o*>e»B$<a 

*3K&8tR«l 3cofij£(4, 3 8 0"C«.±, mk.lt 3 8 
0- 5 0 0 3 8 0 *C*S!-C-(±, Kt&^ffc^** 

f&<, -»fc**5rf <r*tfiTJ»14 

if * * mmmm&X'wm m -t & mz , c * e> <o w^i* 

T, S^6<JU(± 8 0 0 "C&7»*4?i L^ 0 
[0 0 18] ^-f-1 5 14, 1 3T-S5it?tt 



(4) ^|fgi2 0 0 2 - 2 0 1 0 2 

*4. ZZfemmt LT(4, ft-?nA (01x1*, Fea 
03 -Cr 2 03 $j|fett) ^> fB-3E»i-^«5Btft!»t? 
ib-SfH^/te^fflv^K-So R/£'iaSPf4, Fe 2 0 3 - 
C vz 03 **«JE<0*£-C(4, 3 0 0 - 4 5 0*C, m?h 
mmi-i^Xlt 2 0 0 -25 OtiT'Wi Lv> 0 
T-<OSId(4, CO + H2 0 = C02 +H2 i&'&o 

[0 0 19] Pf-f-1 6(4, ±IE**^ae^ffl51 5Xifx%. 
f&ZtifclSiilkmTkm-tfiirzZiSmLX. ZMf^kZ 
-£itl2>7kfr£mmZitX&.£-t2>KO (;-;?T^ 
10 H KfAT*4, W-^l 7(4, $mH&lBl&2tltifr 

%frM-?2> PSA (Pressure Swing A 
bsorption) g&T-&£o - C^v*-? E^JiR** 
Sit (4, *"^^<b«*3WU J: 1)**^ 

7K**«»-*-4**-e*4o IM-l 8(4, PSASU 7 

^SiSSP) X*>Z> 0 imVrW.9>9 1 8(4, e»^Ftctt 

[0 0 2 0] 914, 7K^fr^^>^ 1 8 U— B#fi= 

(JHIT, *S#*7lfcl 9t^o) T-*^.o -e^ffliti: LT 

(4, wz.immmm&'%m., f«i«Ri»4i:w 

<bix^o :«)iftfHii 9(4, Lri/^ 

iO Ed(C 4 o TtJK J- * ^ ^- «rfl.»~JR DIBtCt * ? T' # 
[0 0 2 1 ] 

H2 — 2 H+ + 2 e- ( 1 ) 

1/2 02 + 2 H + +2e H2 0 (2) 

H2 + 1/2 02 — H2 O (3) 

* (l) uioTflfedtSiut**^ JH^-f* 
> tmm* <0 J ft LX Tie (xH 2 O) tt 

t(C#»L, A (2) co 4 9 (cK^tRlt-UTTK (H2 
O) ^^JS1-^ 0 445, «SJR-*jtl 9*»<9»mS*t<:ffi 
40 » «S) li, StlMl 4CMLTUv>o PS 
Affll 7T-^M%A f i^*?ti-^^^JS7K5g(4, 

L4* { <b^i^;u^-^#ibK^)o >1<7)PSASC17 

xm&ftmziitzft®.m.im*v>*mi}\±, io PP m 
ami, -eco^», @^^M^^?fei 9<oi 
g^-St-fb^iz 4 o r ^# ? ^?feistg*fig:Ti--i> 

S*i*WA'$tLi. 0 -?-LT, P S ASM 7X&hMz-& 
50 jp|»<oW*tJS**t, *«6KBfcffl**fc Lrffl^»4it 
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7 

[0 0 2 2] f^20IJ, P S Affil 7T-i%»l^*$tL 

xsfiSgr>) r-*f), 1 3**n«ti-4^*o 

7#x*;^2 0i:ii, et*^F*J«tiy f 1?ih^C KOK 
^**Xt5 j P S AS61 7 «rifHILT§t*&?K^o 5bC, 

[0 0 2 3] fE-f-E 1 li, S«DR 1 1 frhfcmmfflR 1 

ft &3c&Lt\ tB7fT:*r*ft3 0 0-4 0 01C<7?7)C 

m^2fcga51 3 U«*&*V/PtCX ft** 
Iftiii«l81 4*6W«ft^ti!ftXiLT, tK^^C 

t±, *fx^&g|$i s-e^x^^tL^SiSSTK^**" 

* (200-350*0 tl««19*W*«W 
i^*ES7)c^i3 £ CF* 7 if* * r 2 0 UffiR S ixfc * v 

ft#z££< it?*ai+4Jfc5aft»t?*4o !*3E*»E 3 
»)«rtlt**««Kl 4t-WWfflS*L4*«, *9>, - 

mt%tm% t'Z^ts-sim&Jfz-i*. 3 8 orJBLtt-tnift 

• #f-ia$*t£ 0 3 8 OlC^iST-li^ 9 > O&fkSlS^R 
rf \z ff ti ta >/ »^«b T' $> Z> 0 

[0 0 2 4] CC-C-0*3££Sjigfil 0(±* ESI 

iii, TKiSSttKsc 1 2 , Tkss^ecKSB 1 3 , mmmat 

SB 14, ^f«!51 5, P S ASB1 7, Am%Ti8L?> 
7l8J;i)*S?tLTv>5, L*Lm, tKsE^KK 
«1 3*>1£&U*r*S2*«l 5*Rltfc<-C*> <fcv^, 

jdWtfcti:. P SAa-COjKWS**^®*^* 
* t *ai:v>-5U:RW1S:a-ClT*>tt40-e, *»t LT 
<i*"^3E«»*R«L.fc^* t «f* L^ 0 |2«K W-f-2 1 
l±, 4*#^oatK»«3*AilElB (JilT, 4^#tv» 

[0025] jtiB»j»<o?fc?(5*a«« i o omh-fima 

XTf*<F>&±.-fi&\z-o^X, J3lT^t4. if, II 

TMfltBttff i 4 t-«iM--&o -k^x\ A'^rv i o ft 

M^T, *S^jK*fca%*$ftfc***r»*:'* 1 8 
ft, 4^#2 1 *^LTJS*j&«»l 4 

ztx% z <?>mm®MW 1 4 rtT*«««Ki&js«ff *>*i 

-So «J«^«IS|5 1 4 0»l*-x (SM'x) (i, 

El, E2i:«tl)*!i^$^ /^/V13* 



(5) ^^fHf]2 002-20102 

s 

1 3 oas (38o-8oo *c) 

■bJES S ftfcjJcjJ'atfafeSE 2 U £ o Xim% t 4- •) , 

ft M £ , 7k3?friK 9 > 9 I 8 X *) jjciSBHMJ** «r*i8 
K«c»12Uft»U PJttU, V 1 ft^^-CfPrtT*-x 

1 fti£f*-f£o ZtUZX 7k%%rffi.9>? 1 8^t>0 
JkiSBHSffl*** 1 , E»« 1 1 I- «fc o T*aSR«E» 1 2 

£*U 3 0 0 - 4 0 0X;iXl}m • #iB£tt.<& 0 
[0 0 2 6] «Mi#X**jig*ltt«l 2 U«S*U«ttL 

*"X^ffl5 1 5 X-1fZ.$£l&Ztltzl%i&Bt7k%tt*~Xli 

7V1 6 ft&8v>TP S AS& 1 7 ftjiUS*, -£<OifX<D 

*Pi&$HT, /i*rv 9 im < 1 1 1 1-4^#2 1 ft^- 
LTKlIMiS 1 4 »:«»LiftSii4. ^coiTtc, 
e»B#UiS;iftJK7K^*r**^* t *S^--S±T-P S A3B1 

7 ft/^/N-x-r^coii, psasbi 7u^it^aieft* 

atc^^ tziOXA*). P SA»1 7*»ibift#i9-KSn* 

[0 0 2 7] -g-OfsL ^r^^js^jsajs**^*"^ 

^SLT^f), /<;urV4, V5, V6ftgiJ#LPS 
ASCI TOlgJTOfSo -<75o*>> a>7"V4, V 

5 ftB3#-fs.r t-e, ^rx^fiScf^oiSiftffi^-g-^r*'^ 

* r f*XlftSE3, KO K7A 1 6ftjiifiLTP SAgfcl 
l^zm^^fl. wO*«8E**-S-**"^^i9PSA»l 

tL7jC3RlfiS^ >718 UBriK$*t&o ^'^7V 6 

ft|g#-rSCfC-, P S AS61 7ftf§*lit:^ * >. 

75 ? ^-777'x*;ur 2 0 , »<:5c^g?E3, /<;urv9^i 
t>'4^#2 1 ftiii§LTftl!«^Sr>l 4tc«^$tt^ 0 
[0 0 2 8] TKiSKttS 1 2 fits X Xfim%^U 1 3 
foX'DKfctf&'g.L. P S ASUl 7F t iT-iS5^lS7R^^ 
S&WK»Sfl*$*ta J: $ Utofci: S, a>7V7, 

v 8, v i 2 ft&fj#, /ovyv i6ftPfli:&o 

l 2ft^LT, *noffi«**«ftmift 1 9C«»?ft 



t, ct^fia, $ 

;U7'V9, 4^r#2 1 im^xmmBMM 1 4^tt*&$ 

*t* 0 fit, /<*rvio*sim:tt, 

[0 0 2 9] CWy^f AgiB#C(i, C«OJ:t 

>^ l 8 i OftlM-fti fc*«-c*4. 

fl^SSl- J: i 4 m*tt*gOfi:T t Hi <*C t 

[0 0 3 0] *C 12i:io'v>t, flfihl^W*f*«:R 
931-£ 0 m 2 iCTjrf J: o iz, Jf/^yv7, V8, v 

12Jf 7K3£tri^ ? > ? 1 8^<b**#^Tfel 9-^cO 

/^7V4, V5, V 6 %m CP S ASK 1 7 £#Mb 

#X) l±, PSASR1 7iaiL-C, 'W7 
V 1 6, *7lfX*A>ir2 0, 3 , 7<*rv 

9 a a V4 2 1 im^xmrnmrnu 1 4 lb 

/Ovyv 1 0feJ:O-*£-5^'bl^<^7'V 1 5 
t*:i T*, > ? 1 8 rto?KttK**^*rt 

cotPTtr # x Mftb«f4 tit: oMfltifitttis l 4 ^tJtjSS 

1 4 tcflt^&^ti.^^cOfi^^^Uit'b LT^< 0iJ 

x + lcKoTBtSWSASivC L*v\ 1 

4rt^<^*£#x£l±*fStgl 1 ■CKJE^rt'MSf 



(6) ^pnii;-. 2002-20102 

;o 

[0 0 3 1 ] -g-LT, V 3 tI8£-f •& - £ 

•e, 7K^ffig^>i'i 8^<9^i*i-^<07KT^»tlSffl7Kf^w 

*&S:^^(Zi)S«bL^7!l*«b, JSJfcSl*! («II»12, 

*3R*as:»» 1 3 , mmmmu 1 4 , arxsedtsB 1 5 ) 
i o, v i 5£H#lt, 7Kasittiiffl**w«l&, 

-etL^ib, /<;P7*V1 0$rPflC (£-mX'$>tU£, 

V 1 5 4 Hi:*) , M»*Sfl-Ott«E*R«« 1 4^0>flttfr 

~»ffc&*ijj:tf*a5sau=sifeu /^wrvi 1 * 

B!#Lr*j»««6«l 4^O^<0«»4rflPjhi-4, 5 
(*3R»5fc«»l 3) OOjRjiU 0 OtttT 

ggffiL, m - •>' L t "b ^TO/<^ 7' V 1 -V 1 
0/<*rv 1 - V 1 6 *BB#-f*tJf, ffih* ^»A»<b 

^c* f *rtua*i.atfw t**^v^ 0 •fogf > ^iwe 

[0 0 3 2] JA±.OJ:-9K % C<7)vX-r^f?JkB#lCiJv^ 

0 , C * r - ■> A m<7»ift«4- t'^i^C (i^iiar-SS 
* #l£-f -5. 4- f O/F*^-*** « mUVfflt ZMikLtz 

f?ib»^^ »c pT J»14 ** x (7) j£g Sr ^ ^ u jft c> L r v » < R 

§4o 
40 [0 0 3 3] 

it. isnox fttfoaftnicti'^i, 

SJMSTK^M^i: Lt, 3ffXfE^«±J «£ t>*P S A»* 
50 flUHU BITM^F-aumVttUTMWO^ftb^MK 
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[hi] *«w<o-jtiso©.«tcfgi*a«js««<7)ie 

ih??i£ Sr ^-r -c* S o 



^^#HU2 002-20102 
72 

1 0 
1 1 

1 2 *&IKliEffi (BtfEffi) 

1 3 *^^ac«sp 

1 4 mmm&w 

1 5 ifX%®M 
17 PS A3T> 

is 7km%rm?>? 

1 9 Httfcfl-^ffl&fi-** («Sfl-*ife) 
20 *7frx*n,y (*y#xfti8M) 




-7- 



(8) 



4$H2 002-20102 



[02J 




(51) Int. CI. 7 
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